Note, Ch- 5~

5.1 Representing Relations p. 256

This family tree shows relations within a family.
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One way to write a [set|is to list its elements in brackets.

——

*For example we can write the/é,it}‘éf real numbersfrom1to5as: R = {1,2,3,4,5}
2= S

*Any of the numbers in the braces is an element Jof that set.

(1,2,3,4,5 are each elements of the set R of real numbers from 1 to 5.)

*The order of the elements in the set does not matter.*



[
A relation associates the -6% ments of one set with the

ele meats of another set.

another set (like a set of ordered pairs).

e Arelation is a rule that associates the elements of one set with the elements of

® Arelation produces one or more output numbers for every valid input number.
e —— ]

When we represent relations using numbers, a relation is a set of ordered pairgThe

elements in the relation are the numbers that represent specific coordinate points on a

Cartesian plane.

ie.

{(2,4), (4,8), (6,12)} is arelation
{(boy, 11)}  is arelation

{(8:37, bell)} is a relation
{(beef, $17)}  is arelation

In this example of a relation (a set of ordered pairs): {(1,a),(2,b), (3, ¢) }, the set
of first elements is called the domain { 1, 2, 3 }and the set of second elements is

called the range {a, b, c}.

Ways to represent relations:

Relations can be represented in a number of ways:
1. Table of Values

2. Graphs

3. Arrow Diagrams (mapping diagram)

4. Equations

5. In Words (description)

Example 1 - Represent the following relation in 4 different ways:

(1.3), (24)., (3.50 Recall: (v, 1)
Table of Values Graph Equation
X ¥ i 2
i 3 } - ”'i'" 4
214 )
3 1S

Words

v is alwavs equal to
the value of ¥ plus
nwo.



Example 2 - represent a relation in words, in table, in arrow diagram

= Consider the set of fruits and the set of colors.

e We can associate fruits with their colors in words.

An apple may have the colour  red.
element of first set association element of second set

e So the set of ordered pairs is a relation.

{(apple, red), (apple, green), (blueberry, blue), (cherry, red},
(huckleberry, blue)i

e We can represent the relation in a table. The heading of each column describes

each set.
Fruit Colour
apple red
apple green

blueberry blue
cherry red
huckleberry  blue
e We can represent the relation in an arrow diagram (mapping diagram). Two

ovals describe each set.
Each arrow associates an element in the 1st set to the 2nd set.

*The order of the words in the

may have the colour » ordered pairs and which column
o T and_which oval the words are in
»blye in the table and arrow diagram
Py '.‘ are important , as is the direction
( blueberry ——" § of the arrows.*
l ] !m“%green l
\ h i i ! It makes sense to say “an apple may be
| cherry-.1 - i B
| i / the color red” but does not make sense
\ !
huckleberry. —-2red / to say “red may be the color apple”.
\; _/ That is, a relation has direction from one

set to the other set.




The four main types of relations are shown in the following arrow diagrams.

L4 o B

Factor of

.

4

One to many Many to many

Sometimes a relation contains so many ordered pairs that it is impossible to list all
of them or to represent them in a table or an arrow diagram.



Representing Relations in words, as a graph, as a table, as an arrow diagram.
Ex. Different towns i British Columbia can be associated with the average time. in hous

takes to drive to Vancouver. Consider the relation represented by the following graph.

& words

Average Travel Time to Vancouver

Tine
{h)

Py

V~;»%Jmm~ o ft?
z at Al Gad &

| e -
" Squamish | Whistler £ t"L o F *’W\Afd h

Town

o

‘Horeshoe Bay Lilloet ' Pemberton’

a) As atable

Town Average Timeth)
Horseshoe Bav 0.75
Lilloet 15
Pemberton 2.75
Squamish 1.5
Whistler 2.5

b) as an arrow diagram:

Horseshoe Bay
Lilloet

Pemberton

Squanish

Whistler

c) As a set of ordered pairs:

{( Horseshoe Bay, 0.75 ), ( Lilloet, 4.5 ), ( Pemberton, 2.75), (Squamish, 1.5), (Whistler, 2.5)}

¢



Try these:

Insecta
Eagle Aves
Snake Reptilia
Turtle Reptilia
Whale Mammalia

1. DESCRIBE THE ABOVE RELATION IN WORDS. , ‘;70 .
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3. REPRESENT AS AN ARROW DIAGRAM.




When the elements of either one or both sets in a relation are in fact numbers, the relation can
be represented as a bar graph as well (not always line graphs).

s,

s

Words{The relation shows the association of “has a maximum speed” between a set of animals
and a set of maximum speeds in km/h. For example, bison has a maximum speed of 35 km/h.

resenied *’h: this (33“‘{’:’

Maximum Speeds of Different Animals
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Both sets in a relation can be the same.

Sometimes a relation contains so many ordered pairs that it isj/impossible fo list all
of them or to represent them in a table or an arrow diagram.

3. Inthe diagram below: {»LL
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a} Describe the relation in - 7 / L e figm slmd N i ”
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b} List 2 ordered pairs that
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(Introduction )

a) Write a sentence that descn’bes this relation,

The
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b) Represent th]S relation

ith orderedpalrs
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c) Represenf s relation with an arrow diagram.
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d) Write
AT

iee
it
an equatlon for this scenario.

a5

e,
£

lk;‘

0
oy = 183

Az 3

2= 2%?
e) Graph the relation.

rUlaty~ showr e &gy cgunly

5093, 7384,

d

Caitlin rides her bike to school every day. The table of values below shows
her distance from home as time passes.

‘ .l
,_ % time distance
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( Examp[e 1 For each relation, complete the table of values and draw the graph.
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Do page 262 #9, 12, 13,14
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\(Zs the rule you see for this Input/Output machine above? : -,
/\]\A\'\‘ ””j ,,\Pq‘\’ N U by (A‘/ﬁ*"(,o/\Jm ~ °/ Mbk} b_y 2 - 7;/‘”\
'L e e reov Y “This vl mecgg‘ -%’i»-& poFpe | )
Rie 3 ‘ : o (AumBv AL Tliend Lol
Which numbers would complete this table for the machine? 3 L e 3 )
5.2 Properties of Functions - RECOGNITION OF FUNCTIONS VS RELATION p. 265

e AXC /4 "}/ P/ isanysetof _O f’r){?. ced il (3 Tt represents a
relationship between ‘o % usntihiesr ora correspondence between two
variables.

* Relations may be represented in many ways. The most common being ordered pairs, a table of
values, a graph or a mapping diagram. IR ey ————
e et PR e e e

Example: The relation written as a list { (2, 1), (3. 5), (6,-1), (7, 2)} could be represented as

/
i) a graph j i) a mapping diagram
T T T Dormain Range
, - BT i
| B e m,j‘)
- ' iii)  Table of Values
BPAEIPEF,
10 y i 5 =1 i
The set of first elements (those typically corresponding to the x-values, or the independenfj
| variable) is the DOMAIN. NG —

- - i

The set of second elements (ﬂﬁ;b‘;eb ;ypiéd_lI')"/héor'r'espvc;nding Th?y-values or the dependent variable)
is called the RANGE.

9



A FUNCTION is a special type of relation where each element in the domain is used only once.

A -p(}/\o“” s A is a type of relation for which @a¢h f? value in the domain
corresponds with - value.
Ex:  {(2,1),(3,5),(67-1),(7,2)} isa 'G/Nh 2.4 because there is onlyfor each x.
> (Y JNEY ) —
Moo\ ™~ -
Ex:  {(2,13),(3,1), (5, 4)((2, 6)}is ne }‘ a function because when x =2, there are 2 y-
values. " = 4

Examples:  Are these functions?

1) {(3.8),(4,9), (5, 10), (6, 11)} 2)

Ho

3)  {(5,9 W 4)  {@3.3),

27.(1 5,009,110
o

7 4), @ 5)(8)5).45. )
Ae -

Understand

is the number of wheels on a

— This relation associates a number with a
\ ';sz:_.f!es vehicle with that number of wheels.
--e"')l\'#’ - f tar \ )
i “»\\«w‘ w;.: —— This diagram DOES NOT represent a
’ o »_ ) function because there is one element in
‘ 7 N i/ l’ih&' f‘iz‘;*t"iag.t' that associates with TWOQ
LA N ELEMENTS in the second set,

One specific input value has more than one
output value,
Example 1: For each relation below,
* Identify its domain and range.
* Decide whether the relation is a function.

a) Arelation that associates 5 foods to the food groups to which they belong:
{(orange, fruit). (cheese, dairy), (broccoli, vegetables), (milk, dairy), (kiwi,
fruit)}
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Is the number of players on a team for

! — w/"”\\ Domain:{( S»} éf 1/ /1}

Baseball

. Baskethall Range: f }74 £ Ld t"[ A*J' ILJ '}"‘L‘* ”
| "~ ock 4 ""1‘74(//
e T ilockey " [ . v (‘
\ Mty Fotet,
11 —%"'—" \g_“ Function?  /\/¢) 2 ¢ r“'}jf/
\W/ &mj‘r}mal 6/0)4144‘“’/ AL SN (4 s vf‘% ’O \
nfck 2 A/J £/t Pl

Write the relation in words: X
f(,/‘v’f\of\ &‘)'\aw)/( G fp€i=~ 7o o U (f‘}/LE M"WL/(ré%

/}/4«\1/(;/ a\g%’%} Ml’ ’ﬂ\(A) o/ /\umb,v,( /’4«74/3 4ra  the

Jed S | |
Write th;xlel&tmn as ordered pairs | N Y
g (f \DAS}Z‘H"‘/ ) ((' é‘”ﬂﬁf{.«?i /é VO//‘V[A(/A/ /73' Wéﬁ//)j‘%ﬂfaf)j‘

Straight line test to see whether or not a graph is a function

* To determine whether a graph is a function or not, we may apply the _&@”?“‘

. .
(LA test. Since a function has O"‘L"‘l one y-value for

_m_ x-valve,a S i *'t)\ + line will cross the graph of a function in no more
than _ (9L point.

* If the vertical line crosses the graph of arelationin /"S- than QO AA point,
b S
the relation is _{ &”//0 "f a function.

Fun

Function
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\poM
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Are these functions?

< As I~ P
P kl i A < 22z ’ n
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Graph Setup

Dependent and Independent Variables

In any given model or equation, there are two types of

variables:

X axis = Independent Varlable

o [Independent mcim.- The values that can be changed in a given model or equation. They.

provide f@uﬁ‘ which is modified by the model fo change the "output." It isfot affecfe_d)
by the other variable. It is the “cause”. It is usually placed on the ﬂ)r‘izon‘ral ,or x-axis|.

——————
onasprs®

For example, someone'ight be an independent variable. Other factors (such as what they
eat, how much they go ta.school, how much television they watch) aren't going o change a
person's age. In fact, when you are looking for some kind of relationship between variables you
are trying to see if the independent variable(causes some kind of chaan in the other variables, or
dependent variables

o Dependent variables - The values ’rha'rfrom the independent variables. The dependent
variable depends on the value that is input. It is affected by the change in the independent
variable. Its value is determined by the choice of independent variable. It is the “effect”.
Tt is usually placed on the vertical, or y axis, T+ (2 N out ol

(er exspl on nft pap ) |2




(dependent variable, inued

For example, a test Qz‘orei:ould be a dependent variable because it could change depending on
several factors such as how much you studied, how much sleep you got the night before you Took
the test, or even how hungry you were when you ook it. Usually when you are looking for a
relationship between two things you are trying to find out what makes the dependent variable

change the way it does.
e

Many people have trouble remembering which is the independent variable and which is the
<“ dependent variable. An easy way to remember is to insert the names of the two variables

you are using in this sentence in the way that makes the most sense. Then you can figure
out which is the independent variable and which is the dependent variable:

V(Independen'r variable) causes a change in (Dependent Variable) and it isn't possible that
([}P_ef'ﬂgj\jw\_/grjqble) could cause a change in (Independent Variable). /"

For example:

(Number of cars washed) causes a change in (revenue $ [ he amount earned]) and it isn't
possible that (revenue) could cause a change in (# of cars washed).

We see that "number of cars washed" must be the independent variable and "revenue"
must be the dependent variable because the sentence doesn't make sense the other way
around.

Bependent variable -
Tre amount oF money

r::a::w.i depends on the The Car Wash
rumber of cars sesshed,
1631 :
H H H H -
140 = . ik, .
- : ¢ *
P B B e e e T B
St 108y - 2 SNSIE SN »
¥ , * -
5 a0 4 *
b4 i ] .
E g0 4o . $=tes
w0 ; + :
R I 5
20 e
*
0 r

1 2 3 ¢ 5 4 7 g 8 oW1 13018 15 16
. Nuraber of (xs

§ Independert variable
f - thee ramber of Core
¢ owashed |

As the number of cars goes up, the revenue goes up.

13



We can think of a function as an input/output machine. The input can be any number in the domain (the
horizontal value on the x-axis) and the output (the vertical value on the y-axis) depends on the input. So the
domain is the independent variable and the output is the dependent variable.

In'a relation, the input is the independent variable. The outpu is the dependent variable, because
the value of the output depends on the value of the impu.

Relation

RSN

¥ o
;

[

Dependent Variable, y -~ Independent Variable, y

(Output) (Input)

When a relation is shown as a graph, the independent variable is shown on the horizontal axis and
the dependent variable is shown on the vertical axis.

Thf{ domain/of a relation i the set of all the possible values for the independent variable, Th@mge/-
of a relation is the set of all the possible values for t@jggendem variable, o

example, if C = 15 + 2n, this notation shows ‘rhan is dependent variable ¢s it {depends on n. ,.E

Try these: N —— _—
1na P

1. The table shows masses of different numbers of Canadian quarters. “Number of Mass. m

Quarters, n o
The mass of quarters, m, depends on the number of quarters, n. (f g"’j

' 3

We say that the mass is the d-h'fﬂ A‘*” variable and the = gf?)

! DL
number of quarters is the A d( ptngent variable. :} ]";('

O L&,.0
Domain: F LW, 4 () L8 e (ol

+—t) ) ¢

i?", T 3 "J‘
Range: ?Qo‘%’i@ i 5, i3, L, 0L z‘z;ofi . ) )
Is the relation also a function? Why7 Yes / ho because -@U“Q/V! Ay M L’V 0{ ?W}f 7“9".[
. ¢
l\ Ao @f\/L"! s ! P ads?
ety —

14



2. This table shows sample costs for a pay-as-you-go cell phone plan. Number of Cost, C(8)
q Minutes, nn
a) Is this relation also a function? o ':: == ”‘ “1
Nm M‘ J ’“'1&‘7% . m-j - 30 N O
b) Identify th?: i_‘nd’ependenyand_}"depé“ﬁ"d'é"“pjf""variables. 40 . . ..% 8
e, T et S50 ey 10
#°¢  ¢) Write the{domain’ ng@%gg\}t—% ’ 21 Y b, &, (¢ 93 Aemians Canix
P 1o, 347Ho, 30

Function Notation

We can write an equation that represents a function, using FUNCTION NOTATION.
Any function that can be written as an equation in two variables can be written in function notation.

—Example:

JONPPRU

ra - _;
The revenue is a function of the number of cars washed. The equation R = 10 n represents the revenue.

il

When the input is n, number of cars, the revenue, R,.in.dollars-is-R-=-1Qn. Since R is a function of n, we can write
an equation that represents this function using function notation. /
To show R = 10n is a function, we describe or write it in function notation: R (n) =10 n /

¢

- Y T

‘71u a
Wesay: R dependsonn <” Rof n” i
Rof nis equal to 10 times n or 10n

This notation shows that R is the dependent variable and that R depends on n.

, 9
R (6 ) represents the value of the function when n =6 It represents the revenue when there are ﬁcars washed.

R(n)=10n ) .
R (6) = 10 (6) S\‘%%}Jm b v~ foen-
R(6)=60

So the revenue whenécars is washed is $60.

a) Determine or find R (5 ). K(h) - ,O A
sy = to(s )
ral 3) - O
This number represents that when 5 cars are washed, the revenue is S ; ‘9

b) Determine or find the value of n whené(,p.)- What does this number represent?

@;§4)=)On

} = )Jon
——— —
le IR

N DA N
7 2 ,}’:’ YA P L S B IO / o

Poport  btsan Ao
15



Try these: Car'men works for a research company in a shopping mall.
The equation P 5n+30 represents her Emli ;ay, P?dollar‘s, when she conduc‘rM
am
a) Descr:be the funchon Write the equa‘non using function notation.
/ LC Da i v onndt, L8408 ,J “ 101;/*{ J?)Q -
o@ ‘}’}u numy = /” ‘_S'_ngv (275 bez_ﬁ...ﬁ;gﬁwofj«

P(/’))‘ =S+ 3 C?/
b) Find the value of P(8). What doegﬂuj’“f” errepresenty
P =1 zo
- Y\ ‘7 ) v B
‘\, N — L/Q 7 :\; &

J\-‘}L rt e/

hat'does, this number represent?

J2 0 T M b

’ - LD Mbv_ﬁg—z: ' N F 4 L \‘ l_:
bl ™ - Pt = N ~ { _@. e
Example 2: Wrn‘re in funch%ﬁ n@mm — @0—(“'\ .¢ ?O £
e
a) &- + 15 b) y=-3x+5

m =5+1% yeo= 3¢ v <

Werite as an equation in 2 variables.

g -

a) df)=4t-7 b) g(x)=-2x-3
Example 3: Given _fk(x) x -6 - i —
a) Find f(éi " b) Find faé} = "1 | © Find x'iflf(x)- 30 =t/
R N - S TR T
Lo = " £02= YD 3=yt
= X
ey > L
Practice 5.2 p. 270-272 #1345914 18, /AI\C\. #? , 24Y I
QUL . - Cnpae © only vl T |
L4 (.U rapieo s, L v (7 © domran y’f"kx;,x-’g ) [é
ks \“{'} Hese weritinad cabidhup Uh v et g ) I



5.3 Interpreting and Sketching Graphs p. 276
5.3 INTERPRETING AND SKETCHING GRAPHS

The shape of a graph can tell us a great deal even if there are no numbers on the axes. For
example, the set of graphs below show how interest rates have changed over one year in three

different countries.

Change in Interest Rate

Yit | y, | |
WU 8 i g
AT '3 3 o g | B }'/,z
g\i,{” f ‘g y g} _%?
P ! L 1
‘ Time ”ffmé Teres

shows that interest rates were high at the beginning of the year, remained

o \cons’ram‘ for most of the year, and dropped rapidly for the last part of the year.
‘v-——---"“'-'~ - T—————— R

*ﬂ
The lﬂ"lll“d g%hows that interest rates increased rapidly at first, then more slowly to reach a

~ Hints for interpreting graphs:

 When the value of the independent variable is zero, what is the value of the dependent
variable? Does it make sense? T

* As the value of the independent variable i Increases, does the vglue of the dependent
variable increase or decrease? What does this mean for these par‘ﬁcular variables? Does

it make sense?

change? Ts the change faster at first and slower' IaTer on... orisit slow at first and
faster la'rer' on? o B

L



it et vl S s o e

“A picture is worth a thousand WOI’dS."E[a_F)_h_S.‘aﬁaa-» picture of datg:gln this section you will investigate how to
create and interpret the “story” graphs are telling.

* Speed represents the change of distance over time

* Speed = d/t

* Velocity is speed with a direction

* A negative velocity indicates a movement in the opposite direction. $Iope Speed (m- ‘rate” of speed)

PP

Walking Slowly (Least steep) e

Walking Normally //

Walking Quickly (Steepest)

=

om0 honupstw G —

?osmve Siopes have lines that are in an upward direction

Negative Slopes have lines that are in a downward direction \

Graphs can provide much information
[J Look at title, and axis labels to gather as much info as possible

] Think of reahstlc reasons for what is happening in the graph

Properties af a Gi ‘aph D sk "y

; Y
- E e 4 WJ f)("""'/
étcpg& decrdase

& ) i Plact
' NO ah,sng@; Sﬁﬂw |

ﬁs*tﬁéz%pfdmr&;asa
!
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el ?Mﬁde% rate ‘ S/tr;m/%/
oo w&.ma:ﬁ;’ T IM“

Scaie for-1

i

K\ ”a'gmsa (mm}

A o 4 5 i

‘:i{:‘g}mméwzt ‘ ‘
vartaﬂ T —
\/U.’l 9 2 1]l4 | 6 | 14

< S'f: ahf; for
sstdependent variable
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Example I: Consider the following graph: a) How many minutes did the dive last? _3 ©

o As(‘fbfnmfsm% - b} At what times did the diver stop her descent?
. \‘f" bagl L1 | . - 7 ¢ mMin I’O”?/A"\ IY-3o MM
J 20 S B S e 4'3' -1
!};ﬁ : ‘&’ 151 HEERER c) What was the greatest depth the diver reached?
{ = HEEER 1P\ For how many minutes was the diver at
P R that depth?
S T é/hn AL
\ W bt N
¢ [ ]
Lol | z"z 5170 2 |28 |
1» ,Tw%.AA.‘ - E m‘{mfﬂi e o w%i\ o

Example 2: &

When interpreting s broken-line graph, keep in mind what information is being displayed on the axes.

For example, the graph below shows the Journey taken by Litile Red Riding Hood on her mom

sCo0ter. - Jrom her home to her grandma’s house. More specifically, the graph shows the distance (in

kilometses) of Little Red Riding Hood from her home over time (in minutes). It also shows the s;:ree‘d &(velocity)
at which she wravelled along her route,

e Little R2d Riding Hood's Boute
is
Dlsgoven 14
from g |
Home 1
e %
“ %
2
o 10 10 30 40 S0 60 70 80 80 00 [ 110
Elagmad Time {min} N
a, Write a fef 6esmps§an of the %watios'e Ef{t@d in the «mah 4
L ed M dory H" £ S Rowver, $TuS

QNL\AK))(\-W\M Wé Vot /’Uf W LA LA, M;ﬂ‘
. ﬁkw e PN v @Y AN J‘W‘;« (rickey fhoriuv™,

ow long did her journey take In totsl? o o o -+ ”( 7,7
¢. Where did she end up at the end of her travels? = et Ler 'C )
d. At what time did she reach her grandma’s house? @ T0 s )
‘
¢. How long did she stay at her grandma’s house? g »: 1 £ temn
i, How many times did she stop on ber journey? \/— D¢ — S (im - Al aprndas’ }

lh h‘}"' : T'(~. o —_— %
g. What was Riding Hood’s sgeeé between 30 and %’ﬁ in? " =] _Of L‘*«( L(V\l /\ .

— = .Le = G:{/L%s

L . - loo
. Whan was she traveliing at the fastest speed? o 45 - el
1. During the first half of her journey, the slopes are mosjly positive (ie. go up), wh7reas the slopes for the second half areﬂ\}ﬁfhﬁ
nnegative (ie go down). What does this mean? (K1 o Y~ RMC o2 ~1,,: e ﬂ,, AN
. Y w A - L’J’\‘w " iAA Jaes g ﬁc’f B B« Oand (P bow o, b g d j
v~ AVl / AJ’ JHJ‘ “. Pﬁm = A‘V‘\ S P i Ry T Tttt 4 |




Lxample 3: This graph represents a day trip from Winnipeg to Winkler. The distance is

approximately 130 km.

Day ";p from Winnipeg to Winkier, Manitoha

e ot ,”“ - ”""‘_.;A__ L1 o

Lk | !l‘ HY G etwee

P INnipec Wink

Timedhy
a) Describe the journey for each segment of the graph.
segment | graph journey %
0A The graph goes up to the right. As time increases, the Travelled 6Wn first hour of
distance from Winnipeq increases. trip.

— 1
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(pre k2
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Example 4: Joshua went on a bike ride. Which statement best descri 1be@xz hat is happening for

line segment DE in this graph?

Joshua -3 Bikc F&«de ’
Fro ey r—— e g o
5 . SO 5 ; 0 . S
o~ / I
é R S SURNN. S s sussgfenonininBruseriniderniornaibris o »3 ..... S
g 3 4 B . NORRS SO [ iy Gonineo
- Y L S O
2
§ 2.4 N S S S
4 fa . = P e
= -1 S =
< 20 40 80 80 100 120

TFime {min}




5. Draw the graph that represents the following:

» Alog floats in a slow. steadily moving stream.

~ It goes through 2 sets of rapids: the second is

faster than the first.

~ It then goes aver a waterfall into a lake.

6. Match each situation to one of the graphs.

distance

time

Use a ruier to dravw a straight line from the situation to the correct graph.

(Or write letter of situation beside graph.)

(aj Melissa eats her popcorn for a short time!
She stops eating to speak to her friend Sam.
Then she finishes eating her popeorn very quickly.

(¢} Melissa does not eat any of the popcomn she has made.

/.

(d) Melissa eats her popeom quickly for a short time.
She stops eating during the infermission of the movie.
She begins eating again when the movie starts. but she does

not finish the popcorn because she is feeling full.

Time




7. Imagine that you are pouring cola into each of these glasses at a constant rate. Match eac]
glass to the graph that best represents the filling process. Use a ruler to draw a straight line

the situatrion to the correct graph.

Note: Be prepared to justifv vour solutions to a classmate. 3

(Or write letter of situation beside graph.)
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Try these

1. Sunflower Seed Graphs
lan and his friends were sitting on a deck and eating sunflower seeds. Each person had a bow! with the sa
amount of seeds. The graphs below all show the amount of sunflower seeds remaining in the person's bov
over a period of time.

Write sentences that describe what may have happened for each person.

a [ €} &
Amouni ameort | Ameimt Arcgunt
of af of o
Seeds Sesus \\ Seeds Seeds amemtp—
Tames Turs Tone Tiwe
a L Jf
. iIn" Y -, - t »‘L(’J
. \ AT R ATt - o Al '
§ " ol . Y ’
ANy /> AR 7 ate
£ ot | A /

‘ / o b e b
L ety { ntlr &l
L % % 3 \

@
eat o A At Shvppd !
\ MR

.. 3
O gyt - ‘*}an»f\.a s

Indicate which graph matches the statement. Give reasons for your answer.

2. Abicycle valve's distapige from the ground as a boy rides at a constant speed.

a} 3 3

S E 5 3

o 2 8 g

f= =4 o o

£ E

& 8 £ &

» @ |

g g g g

g 2 3 ! z

= ol & ;
Time Elapsed Time Elapsed Time Elapsed Time Elapsed

Cg\A child swings on a swing, as a parent watches from the front of the swing.
i’ A / S

1 ). b [ i
= b4 4 k] €
B % g =
g. (<% £ !? [N
= £ £
£ 8 & 5
@ @ @ @
z 4 £ g
(a e [ &
Time Elaosed Time Elapsed Time Elapsed Time Elapsed

23



3. You are at home getting ready to go out to your stamp collecting club.

You leave your house and jog the 1000m to the club. You arrive 5 minutes later.

You exchange stamps and chat for 1 hour, then leave for home. It takes you 10 minutes.

Plot a distance time-graph to represent your journey to and from the club.. a graph of speed as a function
of time. Label each section of your graph, and explain what it represents.

(Don’t forget: Choose a suitable scale for each axis. Decide how many points to plot. Draw the graph
with suitable accuracy. Provide a title and label each axis. Give your graph a title, label each axis, and
choose an appropriate scale for each variable. )

~ ) | Y avan. Jo |
N g o ITEf Lok
E | o & e
: y \}
S 99 /[ ]
o1 B
y o2
S | *\@
— Yo |
@) ’ i
Soo \\

0
9

‘%
o % 30 us 32 ke DR B /e
*}’/ (s
5.3 practice p. 281 — 283 (Seme-grrestIONS Tamrbe-aneuerad-oareverse: You will need graph paper for one of the
questions.) #1,4,5,8, 10, 13, 15

M



Extra practice 5.3

1: Every morning at camp, one of the scouts hoists a flag to the top of a flagpole. The graphs
below show the height of the flag as a function of time. Which do you think models the situation
most realistically? If you think none of the graphs is realistic, draw your own version and explain

it. Do any of the graphs represent an impossible situation? P
Fiag Hoisting z ,\ ] . \”f
b b 1‘4 \ \]\p i ¥ ( b"' ’
t % ! et
2| A 1 e
& | / -3 4
L )gl' £ {1
! 7 § ¢/
B 7 8/
'R & if
£/ = . |
Time ‘ Time e N
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2: A group of city workers have to plant a large number of seedlings, Which of the-fallowing # * '
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/‘J‘"ﬁ”‘a, Wﬂ .
X Gis

Height of {a) Height of (h})

Hag Hag Picture

Hoisting the Flag (Blog Post)

N\

Every morning, during
Fime time summer camp, the youngest

boy scout has to hoist a flag to
Hleight ot (<) Height of ) - 4 g

thg Hag / the top of a flag pole.

e -
- - Explain in words what each of
Height ot i the graphs above would

thag mean.

f

Height of (e)

Haug

>

Time fune

Graph (a) indicates that the height of the flag would be affected because it would be hoisted at a
‘constant rate'.

Graph (b) indicates that the flag would be hoisted at a quicker rate but gradually become slower.

Graph (c) indicates that the flag would be hoisted at a distinct yet reoccurring rate of height/time,
because upon hoisting the flag, it would take a moment to get another grip around the rope to pull it up
again.

Graph (d), which is the opposite of Graph (b), indicates that the flag would be hoisted at a slower rate
but gradually become faster.

Graph (e), is the combination of Graphs (b) & (d), which indicates that the flag would be hoisted at a
quicker rate then gradually become slower and then become hoisted at a slower rate and gradually
become faster.

Graph (f) indicates that the flag would require no time to raise it to the specific height which is
impossible.

Which graph shows this situation most realistically? Explain.

Personally, | believe that Graph (c) would be the most realistic because of the given definition; the flag
would be hoisted at a distinct yet reoccurring rate of height/time, because upon hoisting the flag, it
would take a moment to get another grip around the rope to pull it up again.

Which graph is the least realistic? Explain.

Graph (f) because it indicates that the flag would require no time to raise it to the specific height which
is impossible. (That | know of.)

(<5



_3: A company cafeteria has a large vending machine that sells cans of soft drinks. The graph
below shows the number of cans in the machine on a typical day.

Vending Machine Use
m.
T | ‘.
5 15 = ‘
§2ae‘ {1 4ed - 250
3 | =1$?

!
l
’ |
, i
&

100 1 :
‘Zfo-lw'th'o
6 7 8 9 10 11 12 1 2 3 s 6
am Time of day pm

a) Describe how the number' of cans in the machine varies during the day.

&

ALt Aa—'f)}eﬁ J bores fC F featd,
b) When are morning coffee breaks and lunch-times? s v arntrint 3 vy g )
la-1 30 shar, lLevusat M
1230 -1 37 Lo e

¢) What happens just before lunch-ti
VAW TP

d) Can employees use the drink machine during working hours? , hj”f it iAAsan

\/ D becane e
all ehif -
e) How many cans of drinks were sold during this day?

Y504 |50 = 227

f) What appears to be the working hours for this company? How do you know?

nont fold ¥
AN b wﬂé‘ i'f"{‘

2



I

* The graph shows a journey by car from Swan River to Dauphin and return.

distance (km)  Journey from Swan River to
Dauphin and Return

Daup |n\,;y9

I
\

150

120

90 /

60 Cowan /
E Ww?
30 »
\ S Ln' ; L hour
10 am 11 am noon 1pm1\ 2 pm 3 pm
a) How far is it from Swan River to Cowan? bo:-v=cid
60 Can
b) How far is it from Cowan to Dauphin? 1$o - (o ° S0 k
< 4

c) At which two places does the car stop? Cow @ + Ot b i~
Pt

d) How long does the car stop at Dauphin? 12397 u~
e) At what time does the car
i) arrive in Cowan? nAM

ii) arrive back in Swan River? \\'a | '(

f) At what speed is the car travelling

(pOlesnn 1~ lhro bot)h
IS0 Loz 9okem o lhe, oL

i) from Swan River to Cowan?

ii) from Cowan to Dauphin? 3o
o=t

iii) from Dauphin to Swan River? .

ls Otr\m i l’\fa

Y



5.4 p. 284 Graphing Data

To rent a car for less than one week from Ace Car Rentals, the cost is $65 per day
for the first three days, then $60 a day for each additional dav.

Number of Days Total Cost » Tt .
Car Is Rented ($ 5
2 g U .

: 02 § 05 ~
2 130 8 s

133
3 195 & *
4 255‘ » 3 3 2 g 3 ¥

Huesbzs of Daye Sar 1s Renlod
5 315
6 375
. . a cosk
Why are the points on the graph not joined? _€4 U 'L"“l hoo & cos bl “ J J

(M p% sl coshs  bev W

Is this relation a function? How can you tell?

Dbty Doy Yiueg e ~Ay ov cest

‘hat 1s the domain? WHat 158 Thé range?

A\m% i ' 1,3, “f,{!é'g
0 b -~
nd,\}‘l) \(ﬁ pl {O)’/ /70/ ,4’ ’

x5, 315, 27

The graph of a relation can be cither discrete or continuous. Where the values between graphed points
have meaning in the context of the question, the data is continuous. In this case, it would be
appropriate to join the points with a line or a smooth curve. For example, if you constructed a graph
relating the height of a growing plant over time, you would get a continuous graph. This is because all
values of both height and time are meaningful. It is possible to have a height of 10 cm, 11 cm, and all
values between 10 cm and 11 cm.

On the other hand, where the values between points have no meaning in the question’s context, the data
is discrete. It is not appropriate to join the points on a discrete graph. Discrete data include those
data you can count. For example, if you graphed the number of people in a store over a period of a
business day, you would get a discrete graph. This is because not all real values are meaningful in this
context. While it is possible to have 10, 11, or 12 people in the store, you cannot have 10.5 or 11.777

people in the store!

9



| Discrete Data

e Data values on a graph that are not connected
e Discrete graph can only show points, because

the values in between them have no meaning
* (example shows only 8 ordered pairs of data points =)

Continuous Data

e Data values on a graph that are connected

e Continuous graphs are a solid line or curve

e (example shows Infinite number of possible ordered pairs ->)
Example : A popular event at Les Folies Grenouilles is the
fireworks display. Assume that the event organizers send

off(ZO fireworks shells each minute7

a) Assign a variable to represent each quantity in the relation. Which variable is the

dependent variable? Which is the independent

variable?

b) Create a table of values for this relation. What are
appropriate values for the independent variable? (The
independent variable goes in the first column of the

table.)

c) Is the relationship between the total number of
or non-linear?é™{

fireworks and the duration of the even

Explain how you know. D)‘m\g‘mu COAf )

o bott

d) Create a graph for the relation. Are the data discrete or NLR !

continuous? Why?

Mo cce it -

N o IS/

e J‘ 4 L; } to ..

b A bk

M {‘Vﬁ‘;.;a A f’) ‘

¢ # of
/t\\\/?‘ﬁ:‘i' p,«,wn/b,f
/\ 2o
(2 Yo /&
N Po o
A
’
S o .
Zp ~§ L ]
\ | ) [
O 2 2 vy
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Try this

1. a) This table shows the refund, r dollars, for different numbers of juice tetra pa% n. Is this
? /"
relation a function? Explain. y@, é ath 4 Lo o £ Fe
/(' S /\4\4 vnhy P~ FtFVAadL

b) Suppose you were to graph the data in this table of values. Would you join the points? Justify

your answer. \1’9 ‘ -e . o lio be
Number of Juice Tetra Refund, r ($)
o {23 1 (k) et
5 0.25 pA b sl il
12 0.60 _’! #’fﬁ £ /'f’ﬂt//’._/‘\'_
17 0.85 7Les o y.
24 1.20 A [ Hovib Yos a7
30 1.50 [0y ~ FEETE T

l'v\/(/z A “}(L‘ﬁ . o

2. a) Suppose you were to graph the data in this table of Values Would you _]011’1 the points? Justify

your answer. \W» T innso ¢ dean s wSda  &pds ) thtarions

ok .x‘ s -
b) Is this relation a function? Explain.

Time of day (24 hr clock) Temperature (°C) YM’ g\ A 17 o /
08:00 5 &\4 yr fos
11:00 7 ’4 » Lot
14:00 10 ot

17:00 11

20:00 7

23:00 6

3.
The relationship between the amount of flour

and the amount of almends required in an

almond cake recipe can be represented by
S 3 . :

the fupction f = = where @ 1s cups of

s e % L %2 '_.Jw';\ » T ") P . ¥, b Lo th
almonds andFISTPs of flour, Which is the best description of the function’

ALMOND CAKE RECIPE a continucus function with a domain of
non-negative real numbers

- 1 - G. a continuous function with a domain of
Z = « a continuaus functuon with a doman of
2 4 P% “ real numbers between 0 and 10
= 2 T H. a discrete function with a domain of
= - non-negative mtesers
0 2 4 6 8 10 a Lo discrete funcrion with a domain of
Alinonds (in cups; micgers between 0 and 10

Do question p. 286 #1 (quick graph sketches — don’t need to be perfect)

W
o)




5.5 Graphs of functions and Relations p. 287

Here is a good example of discrete and continuous data:

In an environmental study in Northern Alberta, Joe collected data on the numbers
of different species of birds he heard or saw in a 2-h period, for 24 h. Alice collected data
on the temperature in the area at the end of each 2-h period. They plotted their data:

Jou's Ciaph Abice's Graoh
% ¥
E | P
i - - =

% 5 3
z . > . g™y

2 - =l
§‘ v g &L

10 fos - 0
B 15 - E * i
S ; >
’ £ ‘3 :
Ew < = o s
- ‘) e -
5 = - = % = A d . -«
& iR i
& 2 10 12 4 € k] 20 = ] 2z *+ -3 8 i 12 " 1% 1w 20 2z o z L4
Titme (241 clock) Time (26-h chock)
‘ ; f i elecad  ia F
éutnq”f"k” i~ Ghvmaia Aal ”“‘*‘{"“ tream> CUVE

Does each gr'aph represent a relation? Alfurzzho? How can you tell? L
Fath 10 a Lvnetina Jolean SCno porn¥s Nhye the 54 dovra
“or 4 i+ 7"’"[’” Logahonear! v i e wally # st libe g prmd A

Wh"\h of these gr‘aphs should have the data points connected? Explain. ‘
Toemypu ‘«JV € ‘W;;-' e Al )u Pt And Lvm‘fwl}dm AFL G tarhoe gy Valsea fo—r"?«i'e‘i«mg_er
sl,Graph the followmg (remember to tifle tKe axes and the graph itself). | S o ts “friong b B

" '(A?‘N-w -4 n—(-‘?

fvgar o lete v'a?}»w @/Z«aw £ e g af igi:fd; ,W

'la?\ M S) "{ 2ot ad T
' 4
i ' v

.
Gt $ <o
f 4 ® § 1
n | J
6 v * 3 4% n € 1o ir 2 2%
# "{ ")V whe, Yoy s ((nrnz)mf inase § 22

Five cubic centimetres of loose sugar

also has a mass of 4g. Graph the mass of

sugar as a function of the volume of
—————

sugar from 0 to 25 cm? of loose sugar.

A sugar cube has a volume of 5 cm? and
a mass of 4g. Graph the mass of sugar as
a function of the number of sugar cubs
from 0 to 5 sugar cubes.

NVUM U Cawpt,. Armo= \[O(um.t (AT Mo
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Write the definitions for domain and range (p. 289)

e The Cl/O main is defined as 'rhtiée'r of M ACI’{A/M” Variables (usually
represented by the letter X ) or the rsd> component of the ordered pair.

 The (AR isdefined as the set of _dt peadeat _yariablesusually
represented by the letter }) or the _ SteoAd component of the ordered pair.

L Represent the function that associates every whole number with its double as a table then in a graph.,

—————

J
Whole number, x Double the number, y §
0 0 9
1 2
2 q o ——
£ L b4 :
v g |
(the table continuesfare 1! (ivsit mmiaus) 1
3 4
. a .
What is the equation of this relation? Q =CA o) \ z 3 : v >X

Is the relation ,‘ (A{ a function? How do you know? (Write equation on line.)

TN rzg&uf v<lote, Mt B sk Y
for ety x. ln gl pn, 2 pouts L
S Sk uuhu! bar. Eob ualo of ¥ associale .
(v s SE o 1L kel mambevhnacre g5 0 | e ool momiery
How can you tell the domain and range from the graph? _ W pnann 1S 1+ Valoe

of odeced gaite  Kargt 11 ad usls of yojastd paie,
Do we connect the pomts? Why or why not?

N,{, AOMAM and rami art d,gfcmnﬁw‘bcg,
N g«)ufo axid ¥ bthaton Ha \/J’t*ﬁ .WM,WJ

What would happen if this were a different situation, and the domain and range were both all real numbers,
how would the graph change? (AR  iadn 2 \b d £ & frng “IH)MMJ > lointy.

( rw V\\//V\WJ lkbidd‘l ‘{Lﬁ‘\(l)r Y (/,g‘ T Y & R [u&w P %J)
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Recall:
* Afunction (only one output value) is alw ilways a relation.

« Arelation is not always a function.

Vertical Line Test for a Function T T
A relation that is not a function has two or *‘5' 1
more ordered pairs with the same first T 4 -
coordinate (x value]. So, when the ordered A
pairs of the relation are plotted on a grid, a B SRR @
vertical line can be drawn to pass through . -‘52%*»—-“— R B
more than one point. R -
Lol - X
A graph represents a function when NO TWO POINTS on the 2 0t 2 a4

graph LIE ON THE SAME VERTICAL LINE.

A function has ordered pairs with different 3

first coordinates (x value). So, when the Ll N
ordered pairs of the function are plotted on a
grid, any vertical line drawn will always pass |
through no more than one point. T T T - %

—
l
Py

-

|
—4
— &

Place a ruler on a graph then slide the ruler across the graph. If
one edge of the ruler always intersects the graph at no more than
one point, then the graph represents a function.

ot
o
b

Examples: Look at example 1 p. 290 and then try the following.

1. Do the ordered pairs represent funct10ns‘7 Why?

ekns,d

) {‘(3 A),(7.2),0,-1), (:2,2), (5, 0), ,(3 31 Np. Outs Pais hamtsane iy o

b) {(4,1), (5,2),(8,2), (9, 8)}

—

2. Do the graphs represent functions? If not, show how you know using vertical line. Give the domain and range.

Y
a) M b) T }' <) d) 5E)-"an
! . it 7 iz Hs |
AT i
12 X X pEf . X
] 1 HHRE {Eﬂ men gl Hi
v 5 S == i
\\ B us
Function? \.’ Function? \f/ Function? N Function? AS
L . 1
o= allredmumbarr] o L . >(> o © ||o= xed
R= Ue i 5 R= \/t/n-
\\ﬂ &y clw(% “R= 9 wg R= yelﬂ« .J/ ! ;,

\/9» LWy ¢ wed FAUT o an Fcen - bt elenef .
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y
‘ﬂ\ g h
Outside Temperatu asses of Students against Hei
e) f) * aver a 24-h Perioc;e " e t.H .
agnl = - T i
- % 20 “"f— I T EadEn
< . . > X E ._, % ] 3 ; ‘e
- £ 104 ? S
é. -+ I RN
Gt e I
e - i 160170180
I \ } ! Height{ca
L] l | RN
, Function? Function?
Function? \77 Function? /\/ I'\/
D= X (, .w/;'f 1 D= = Z
R= A EIN R= et 2b i ¥ o
A J | 8 |
1}7 i
Determine the domain and Look at example 2 p. 291 8 = 000
range of the graph of each then try 2a and b. | :
~ . 4 :
function. !
L
A [T T T 7 L 2
§ f Look at example 3 p. 292 X
3 5 then try 3a,b,c | 0 =
y=fa i ~3_3 0 2 43
o : 2 ] b
4 4 10 N ay
- , 2 2b)
| A
4”"’" = l 4 D= -,} = P~
Lo i
éa_) N Lo 3. This graph shows the
J / approximate height of the tide,
R= y < 2 ‘ lr metres, as a function of time,

2,

heAant

a) Identity the depes‘léent
variable and the |,
-
independent variable.

Justify vour choices.
U 5 h A Wl o hud

b) Why are the points on the

graph connected? Explain.
‘ {Jq [ARa i3 %V\-’L ij’iqd\‘ﬁ'g‘«

() Determine the domain and

[*3

range of the graph.

420 £ L ¢ )p-00
0-4¢ W LS

b

t, at Port Clements, Haida Gwaii
on June 17, 2009,

Height of Tide at Port Clements,
June 17, 2009

bl [ 11
= el Ll | | |
8 __lv_bé e
t2d L 0 N
= 7 : I Y
I G I f{—?.'_ 2 ! iz
0.8 j
Soal Ll
| DT i
’y ! Ly
1° ! T tf
. 0900 _13i00 |
4 ot Timp
S |




|Look at example 4 p. 293 then try 4a,b; 5; 6 l]

Here is a graph of the function

g(x) = 4x — 3.

'''''' ona yan a) Determine the range wl‘uel_ , (3) = 9(3)-2
e i when the domain value is 3. e
7 ‘ -
BB H*f B b) Determine the domain o i/ 7- yx
_lal | ;’f - value when the range value |
L] a0 =axr3 , e yr 2
:' I E- 15 =7, B . ?
# : X 2 P
2 10/ 2 | A
A1
— 5
- Ag
éi’?{ L al o

5

Sandy conducted an experiment with sound waves in dry air at 20°C. She observed that a linear relationship exists

between the time and distance that sound travels under these conditions. She recorded her findings in the table below.

Based on the information in the table. which of the following is a
valid statement about Sandy’s recorded findings?

DISTANCE SOUNDTRAVELS

IN DRY AR AT 20°C

A. Sandy’s data is discrete with a range of 4 < x = 8.

Tine . . . . ,
A B. Saadv’s data is continuous with a range of 4 <x < 8.
iin sevomlay & =
4.0 ¥ C. Sandy’s data is discrete with a range of 1.372 <y < 2.744.
5.0 1713 ‘( D. 3‘5;111{1}:’3 dara is continuous with 4 range of 1.372 <y < 2.744
L) Py
6.0 2058 o~ ﬂ Y
‘} ﬂ\(—’j‘
Wi VN il
7.0 2.401 Ly .
7o By g
7
&,

Lata in a science experment S related by the Tunclion 3x + y =
Carol collected the following x-values in the experiment,

X 0
y 8

ion represernited by the data¢
¥ 5

2
L

-4

o

¢ 4 2k ‘, - o - 4 o
What s the range of the fu

b, -4,8, 14




DOMAIN AND RANGE OF RELATIONS - notation ; 4 :4( Y3y
é >’ AN .
e There are many different ways of indicating domain and range: ! t5
- vsvohihag ¥ \‘\S Qi |P&I{»~xf o o ' ’ ? ) ‘fw é’a—&‘:“‘jﬁﬂl’
/ , ‘ ' e ™~ >, ¥
Se'r Notation / e\ Renl s et Interval Notation™ d) /}wwwf
(~ m i )

§ X l X €l Rg (x is part of the set of real numbers)
Qg
T e -

itk VL;

| (x is greater than or equal to 6)
o (Mrw %uf ﬁ

’ il > 6]
x,x26 Q_——%"e% E" L
{ ’ ﬁfw ot lom'h €A
e

x,x eR,x2> 6}
x>6 L by
x" } .MM*M ! 4 A-o; o
c) ?K i =4x &) (greater than -2 or less than 1) —¢ ) { ) -
Put 11 wtu fetd "h"”’l“

(between -2 and 1)
P a2

M"“) a4 Wﬁl-ﬁfw
-3 l ‘;;4,4..;/«

Rules for what brackets to use: o
When simply listing numbers, use _Sqv-15'4  brackets.

Ex: State the domain and range for the following relation {(1,2), (-2, 3), (3, 4)}

g(,'l,s 3‘; R= (YZ,T;‘*//’}

~*"brackets includes the number. L j (Qlox«d doks @)
sy :‘» - ‘ | 7
30 e | 38 X>2 x4 34X f*=====m->
}‘ ~N- ! Gv/“ l br'ackeTs does not include the ?mber' CB)#""\ 104»‘ o)

\\ of | Y Nl TCX ¢ ¥ ¢ o
.4 é\ /3 { / > 7 ) ‘9?“? P

Examples State the domain and range of the following relation. Also, list the ordered pairs

b= S, 27 R= 6,6,

1)
- Ordered pairs:
{ j; )}

— §0,%), (3,6),

o



2) State the domain (D) and range (R) of the following ordered pairs:

A A= {14)25)(.6)

b)  Az= {(0.-1).(0.0).(0.1).(02).(0.3)}

0 As= {(-20)( 1,1),(o,z)(1,3),(2,4)f§§' D =é
W, . i,“of ” 2; 7}‘/'”)

3) State the domain and range of the following relations ir‘interval notation:

v

5
n
3
2
1
4 -3 -2 -1 o 1 2 B 4
-1
-2
-3
A\
D1 = S"Z- "'I 'f D2 =
g _: Yy
Ry = i _Z’ Z‘} Rz =
n
3
2
1
4 -3 -2 -1 2 B 4

D= §‘,,2r3}

bus

’

-2y <1, 0 L

s

5
4
3 ﬁ_
2
1
43 2 14 b [P n
Bl
2
3
4
.
- q{k
Z 3) -
L 3]
n
3
-/
4 3 2 o T 2 B B
4
2
3
4
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INTERVAL NOTATION

Interval notation is a way of expressing intervals other than using inequality notation (i.e.

<,>,€ R, etc.)

Set Interval

Notation Notation

o Sx|uexcay  ( 7)
EEEEEEN (

Ex.1



Ex.2 < } } >
-4 3
—

Ex. 3 } { ;

5 -4 -3
L O__,
Ex.4 < I l >
5 2

C. ., \
P €YY |
‘: 4 4 \‘ )
t‘k * v‘ J’ KNM
8 *p‘v"j'w I

. / Do p. 293-296 #1
‘\; x| % g-s’efﬂzj ~8,10-12, 16
4,, \8_0"’\ \ A r s
(=2, sJu [2. =D,

L},‘M“’m r

YTl %

2 it

Ex. 5 Use interval notation to state the domain and range of:

a) y=2x+3

u““’ '
‘M

|

W

o § [ x €M (-, e

b)
1 —_—
| ||
11
11— 3

) 13
! 4 7
meb



; ) L Properties of Linear Relations p. 300

Learning Outcome: Learn to identify and represent linear relations in different ways.

intro 1 The table of values show the cost of a pizza with up to 5 extra toppings.

Number | Cost ($),c
of Extra
Toppings,
T
( 0 12.00 \ n/ns"
)1 12.75 '\ V4
l_‘, 2 13.50 /
o3 14.25
4 15.00
5 15.75
4 C
L —
i | H——
1 Vo T T

\ \ \

327

Graph the data below and be sure
to label the axes with the
variables:(put the independent
variable on the x-axis and
dependent variable on the y-axis)

v

O \ T, K3 “
1. What patterns do you see in the table?

@dﬂq’ﬁmL-T 9= Up Py 1

{
v

1

1 \’r‘
‘o 7

)

~ : ] f f
L %’) &-»d F-.d:;,f{'.? e g Qe ‘7 <

2. Write a rule for the pattern that relates the cost of a pizza to the number of its toppings

C<0. "7{""'?” 12

"f""fw“f Pl 12,

3. How are the patterns in the table shown in the graph’P

Dot §

tc(t hq‘tﬁ"

Gl

Chwvys

rd

. o St/ n[»«\r’- finl .
1S wp 0,7 anad AL

b
4. How can you tell from the table that the graph‘fepré’“ents a Ifjear relatlon"?'l /
& Com o § Tel 4 ‘L (At ""‘(Jt‘

,,\‘45 NGk

i~ T and ¢ polk W‘*‘M\‘}“‘f

-

| -C'MV\ ‘Jfﬁi’i'WJ“ Ls‘f,
famt ﬂlm"“.

{s.



intro 2 Use the pattern of rectangles on pg. 301 in textbook. This pattern continues.

a) Draw the next two rectangles in the pattern. Copy and complete each table of values for

the 6 rectangles.

T T
t Width of Area, a
e Rectangle, (cm?) Width of | Perimeter,
{ w (cm) Rectangle, p (cm)
LT LD ] w(cm)
o L6 2.2 1 6 )2 )
SR T ST 06> 1
4 NEE 4x) 3 I Qiyin ““‘(
5 HETY 4 17 darle
6 Hiyy 4x¥ 5 22 +h)12
6 26 Lrahv
b. Which table of values represents a linear relation?
How can you tell? rtlarton buiwdis~s widih iy *r
7
7Y
\ i/ LT, -H/ ! ,f&«f J

c. Graph the data in each table of values. (Label each axis with a letter.) Does each graph

represent a linear relation? How. RNOW? /"“‘7,
s ' ; /
o no - ol In & A ? \)b - w-}»j /A A //M/'
4 ®
g b
& a4 $
s -
3 2y i
AR > - ‘
i ‘
o % '
A &
@ = &
7 ., i 1y i qu ‘ ¢ i N
—t +—3 wl —e——+ 1 o
R T ™ Ve 3V D 4 ¢ s

We can identify that a relation is a linear relation in different ways. We can see these patterns
using table of values, ordered pairs or graphs.

Yl



5.6 - PROPERTIES OF LINEAR RELATIONS

Consider renting a car for $60.00, plus $20.00 for every 100 km driven. The independent

Ao e

variable is the

(lem)

There are different ways to show a linear relation.

. HU( Osgu’t(““"

and the dependent variable is the _ C8a b

Lpsd ™ i a b it

Y A ; i sz l‘.
L nupndent sa0ER e km) | Cost (B) | ———
+100 @ 0 60 D +20
+100 @ 100 80 ? +20
+100 @ 00 100 ? +20
300 120
+100 & 400 140 Q +0
dored | W@;ﬁ PN T
° ‘ o= e ; 2 73 P e
- | /“l ’ ) 3 ﬁ;ﬁ»ﬁ'L yeli s wjf'}
\"{,_/l“:/ ‘é}‘:.. V“‘ 4 :
C‘ é_ !A\MN{\ O\i’f( Nabm
Ny +100 +100 +100 +100
{(0, 60), (100, 80), (200, 180), (300,120), (400, 140)}
+20 +20 +20 +20
Lons i
. vk Gpa bl
7
@MM L J”"/\'Q‘ L Car Rental Cost
- ( CLQ-!—[ %AA 1\ .
4 ;-lld f 1%
psC wn & ST "j
% 80 - e 1 D ‘ b
8 %20 - ’1 . Aﬁfﬁ" ¥
r | I 100 b /i ¥
AMVT‘ Ad o L EEY e — : .\ et & v " v 20
» o // 100 200 /300 400 500 (erhl/k’)
/ !Distance (km) w ) vy
hagh 1A P tIT sarie
! 4 20
P e et
VA | N
O T »;‘«5"-% ) " | 09
| ot . x\

UL



We can determine the rate of change from the equation that represents the linear
function.

The graph of a linear relation is a _S~ ‘\L("V’b‘m hi linc . For a linear relation, a constant
change in the indepenent variable results in a constant change in the dependent variable

( Ceho Gp CkA’*A’{ ). M))
Coxntl - 47 rhassd

Rate of change

any 4 g v e iniiabd — 320 - #C;)?m,km
Q"u,uglm [ M\d‘ «ﬁ««'f“)*w'* yer 4(,// —

hn
We can use each previous representation to calculate the rate of change. The rate of

change can be expressed as a ‘(\ra e

The rate of change of $0.b “Mmeans: Q“f Lk addihe "»m«‘{ K Ay

31 VLIV NS "\‘}i& AN . \ ta § ~ PN\ At ntg i;é,w G s O

Toaf)

The rate of change is _ (27 5 "8at for a linear relation.
The rate of change can also be determined from the € ¢ v« ti ~ that represents

the linear function.

Let the cost be € dollars and the distance driven be d kilometres.

An equation for this linear functionis:  C=0, 20d+60 i
/‘Lm Al g

SRRV VSN YN TR TIR /N
ceboof S gt

5 T A
Tff ) b V'WJQ,‘?“

43



Intro 3 The cost for a car rental is $60, plus $20 for every 100km driven. The independent
variable is the distance driven and the dependent variable is the cost. (The cost DEPENDS

on the distance driven.)

1. Table of Values

Independent variable —s~ Distance {(km; Cost{$} < Dependent variable

e I +20
: k’ 168 R0 ‘Q‘<
+100 , o

200 160
- o
e : 306 120 ‘@K +20
: |
0 400 14 -’ T20

You can see the distance and cost increase CONSTANTLY by the same number.

For a linear relation, a constant change in the independent variable results in a constant
change in the dependent variable.

2. Ordered pairs —Ordered pairs are always written in same order: (independent variable,
dependent variable). When writing a set of ordered pairs, it is important to write them

with first elements (independent +100  +100 +100 +100
- i i NSNS TN
variables) in numerical order. {(0, 60}, (100, 80), (200, 100), (300, 120}, (400, 1401}
R N
+20 +20 +20 +20
3 A graph. - You can see that T T T i
. . 1 SR - ‘
the graph of a linear relation is b | » _ )
H ine. ] ’ y .‘_Ll ;Eﬂge in o
a straight line =120 i T "4 el dependent variable
H H : ST M
. . . e : ,"‘ e *, = ) P: :ﬂ
(Or if the graph is shown with g ée L] A4 ndent variahi
discrete data points , the points =l Lot 1 - )
: . § ' i i
(R T :
go in the form of a line). Dependent 738 .
variable |
et L8 1100 200 [ 360 1 400 | 500
We can use each representation - £ | ;gi,s;ga{%ﬁ{, ‘ﬂﬁ” |
to calculate the rate of change. ] I I | A

. -
The rate of change can be - Independerit variable

expressed as a fraction. The
dependent variable goes up by $20 each time. The independent variable goes up by 100 km

each time.

cha  independentvariable _  $20 $0.20/km

Rate of Change' chang inindependen variable  100km

The rate of change is $0.20/km. For each additional 1km driven, the rental cost increases by
20 cents. [The rate of change is constant for a linear relation.|




Ex. 1 _Look at example 1 a,b p. 303. Then try the following:

Consider each relation. Determine whether the relation is linear. Explain why or not.

1. Which table of values represents
a linear relation? Justifv vour
answer.

a) The relation between the

number of bacteriain a
culture, #, and time,

£ minutes. ot oAbl . ¥
o T
Y
' 3 &‘L"‘m 3\4.("*

b)

(’(ﬁ{i

6

o3

The relation between the
amount of goods and
services tax charged,
T'dollars, and the amount of
the purchase, A dollars

4

! Jindat

A T -

)} chary

3
20 6
TMED 9 )) “1’\")’
240 12 s

s ™~

300 15

Example 2 Look at example 2 a and b p. 304 then try the following.

When an equation is written using the variables x and y,

x represents the independent variable and y represents the dependent variable.

2.a) Create a table of values for each relation, and then graph the linear relation (using a ruler). (To graph the
relation, draw intersecting axes using a ruler. Label with x and y and put arrows on axes. This is called a

cartesian plane.

Note: When an equation is written using the variables x and y, x represents the
independent variable and y represents the dependent variable.

-t

=

1

[

\

(=




2 cont'd...

i) y=-3
x |y
-3
‘ -7 1
|2 : 1 9= 3

iv) y=x"-1

X y
3 \1
-‘ o 1
o=}
Vo
v 3

b) &Y Which equations i - iv represent linear relations?

M { s ! e’ " A ¢
Grghy o V1 10 Foimm bits, o Th &t s pelabons.

4

Example 3 — Look at example 3 a and b p. 305 and then try the following.

3. Which relation is linear? Justify your answer.

a. A dogsled moves at an average speed of 10km/h along a frozen river. The distance

travelled is related to time. _‘\[_G:‘! ﬂé,, .U 3 m} L ) _ Mxﬂ ¥

w' Ui Vi fhasenu
St 5 "‘ < AT
Q/ (> / ‘,’ .u,{?'j%:'laﬁ N ;‘ : &o
h{ ) BRI L A et J{ ’ w””\‘&
b. The area of a square is related to the side length of the square. st v"& |
Y\ y b . oas Y dere
‘_ W)




Example 4 — Look at example 4 p. 306 -307 and then try the following.

4. A hot tub contains 1600L of water. Graph A represents the hot tub being filled at a constant
rate. Graph B represents the hot tub being emptied at a constant rate.

a. ldentify the dependent and independent variables in each graph.

Graph A Graph B
Filling a Hot Tub Emptying a Hot Tub

A I
i \
1 | ~ V1 |
¥ ) Ho 004
Wi ; j
:.? § ‘ i 3 Soa-F :
a i i1 i

e, ,§
T

Sl
] i h’l-( 1’
; 490+
t EENEE
| g0 | 120 0 |40 81130
| Ll e i
i L — bt
Graph A Graph B
' b v
dependent variable: V D{‘ o dependent variable: v aling,
P P& .
independent variable: X’ WA independent variable __ 7 17-*

b) Determine the rate of change of each relation and describe what it represents.

3 s
erapha  Tyeo A GraphB | Ju2 b~y
, '9) =) ey

w Py

K“C - Ql’!( ~JA g\‘_)y’

C l’\ A AN Py

20
: &L“i} ey -——(/oL/’""*’M
E,Qv
- Yo volo~x
R b["’”""" loe Vs wife PNy

&Af"‘ PUILY NN e “%\i‘”é J_o ;‘2,4‘ f( -

Do p. 307 — 308 #1 - 6, 7a, 10, 12

¥ 3



5.7 Interpreting Graphs of Linear Functions p. 311

Height of a Float Plane

Introduction Activity: . SO
Clagey LT T T T

_ : ‘“ i T AREEEEEEEEE

Float planes fly into remote lakes in T 2 ENENE ! NN
Canada’s Northen wilderness areas for f;f}m MEREEE NS 1 BN
ecotourism. This graph shows the L ledo o f f -
height *’”gg; &% AR RGN RN
of a float plane above a lake as the ANdEEEREEE ARENUREEEEE
plane e L P
descends to land. EEEREEEEEE TTITNEN
l :0}[ IE e 4 g 'R $ g !\L.l[lj:

1. Where does the graph intersect the NREEE el ——
H i 1 [ i H | -

vertical axis (y-axis)? ~
B o m

2. What does this point represent? | '
BTl et i ot o St

3. Where does the graph intersect the horizontal axis (x-axis)? What does this
point represent?
O MmOoIAt 3 E dyaaa 1T TV ey Alocan? unih

for this graph? What does it represent?

4. What is the rate of c
N b ) ]
A= V/ hos Gt Canbe  fede

e RN i
- > e h 475 F Wias
L_ W A 3’ #

|
i 5 State the domain, range and rate-of-cheange of this function.
RATE OF CHANGE: 400~ 1025 _yuz _ <)od v fim b=

f =0 K Q RS at of JAQ*

Rse nesang
SETNOTATION INTERVAL NOTATION
DOMAIN
Soce iy | [ o,0-]
G
RANGE Coldl<lood | Lo tos]

Mmm««mﬁmwm

lan d:iy’




Copy the definition for Linear functions (bottom p. 312)

QAM %’y 3.4;91’\ d‘/ & éyaf\.( f‘\Ar ‘50 He 7
\/Qr’?'/;m,f (praes & Pchla,

— e
=0 ! N "!"4/‘ Ho -

erasn——

Read p. 313 then write definitions for Horizontal and Vertical Intercepts. (see also p. 315)

V /‘ '3
Horizontal Intercept (x-intercept): X ~Coor o<1t oqe LOrA F
whice gvifh nbvecpy  x- and
Vertical Intercept (v-lntercept) W ~ =9t -t “*“79

/ ; '
\{)ﬁw.f P 42 Ihirvrer o Y~ G0

74



Intro 1 p. 313:

Each graph below shows the temperature of T degrees Celsius, as a function of, t
hours, for two locations. Determine the horizontal and vertical intercepts, the
domain and range, and the rate of change as well as describe what each

represent.
Temperature in Location A
INABEEEN | [ — —

Q. . | Lﬁr o ) Z

E . - ‘ﬂf | Tt 0°C - 5°C = 5°C @/}

% . _A%_‘,,,v-‘"“'-ﬁ = (e[. L f .‘ mo Q

] = T b) ' i 5 Q
é“ 1 B f 100 12 | T i =
10 Tispe (b 1Zh-Bh=4h \

Temperature in Location B

’,Q -;—
/ e =gl
2 - 9
/ - 10 A !
s t+ : = 'ﬁf R - F .
2 = ! A MWh-5h=5h
’ £ s N - 4 [4
4 g 2 ‘ Eosad *

= nl | Eﬁi& T
= 1 %

Horizontal Intercept: l';{ _ P4 |

Coor Vinsk (1%

Vertical Intercept: ’“ \
caoed (0,7
Domain: ZQ < 4+ <) L>
Lo, /b')
Range: €{< T < (}
L-v, (3
Rate of Change: o |
10~y =S - 9.5&/1\
—_— ("

yo-f
RoC is_&

neg) because
the temperature is_ 1A <Y
over time.

(rises left to right)

(lncrjdecr)

Horizontal Intercept :

<

| o

i

Vertical Intercept:

\

A

Domain: 60 Ll
[n J'-f’3

Range: § —/> £ 7€ /23
f ~-f2, 7" 3

Rate of Change:
~1eze eI R 70
12-5 5

RoC is _}/“¥¢ (pos @
the temperature is
over time.

(falls left to right)

because

(mcr/.



Example 1: Look at example 1 p. 314 then try the following:

1. This graph shows how the

height of a burning candle a) Write the coordinates of the

changes with tirme.

Height ¢of a Burning Candle

£

4

Q) ("K/ 0) hﬁfﬂ q)/ b )) DOM f 9 IKY fé 9y } [{J’J‘% "

#

g ™ . (

i 82 ‘}"k

el e S, |

= B

=l A=A

| ‘ \x

T -,

0. ‘1020 30140050 b)

Thaee (i

points where the graph
intersects the axes.
Determine the vertical and
horizontal intercepts.
Deescribe what the points of
intersection represent,

) What are the domain and

range of this function?

(0)=) vask 2 g £ o <0 ¢ 2) L0y>]

Example 2: Look at example 2 p. 315 then try the following:

® We can use the intercepts to graph a linear function written in function notation.
¢ To determine the y-intercept (vertical) evaluate f(x) when x=0, that is evaluate f(0)

(sub in O for x solve for y)

¢ To determine the x-intercept (horizontal) determine the value of x when f(x)=0. (sub

in 0 for y and solve for x)

2. Determine the x and y intercepts for
the linear function f (x) = 4x—3. Find a \
3" point on the graph. Use the wi = 3
intercepts and the 3™ point to graph the q(‘{’
function. Draw the x and y axes with a QK\. | .3
ruler and label them with x and y. = u '
= K
()= vk I ()
= Y{o} -7 7
- | C © /;S |
CGij= -2
v
) = vx 3 (3 )
O = Y3
y ., 2 =4
3 = L v
1% &«




Interpreting Graphs of Linear Functions Assignment

i y-ads Ueh ==
 a )
2 3 ..;p, i SN — N
Cusdront T Qusdrant
: I B i il ]
Iz T £ 2
| LS § origit + T
# N | Ny
T T e 1 =t TR B0 . LR >
Clusgrsit | «]  Ducdront
-t . f S o =
= b4 AN
| ik A O S N

y

Once every year Mrs Henry has to hire a
pool company to fix open her pool for the summer. It costs $300.00 for the
chemicals and the pool guy charges $50.00 per hour (if he works less than an
hour, he rounds up to full hour). Create a table of values (define your variables).
Write an equation to represent the cost of opening the pool for the year. Then
graph it on the grld Dld you join the points? Why or why not? ), | c

Q* 5'“’“ N k! korfﬂ"‘“: o 2=,

= Coee n= f"l\{ Valite Vet~ {z?:;uh!'j
Why does the graph not extend into quadrants II, III, or IV?

e A "U"h\'ﬂ houys (‘[t Nl)

~— U

Cantt hust aupahi™ o) (1)

b) What is the rate of change? (what number in the equatlon tells you rate of

change and where can you find it on the gra€h7) %;Mﬁﬁﬁ

?f_g_j—\p $0 A i \I‘ﬁ“‘ el b
e = A S e

Fes
il
c) What is the fixed cost? (what number in the equation tells the fixed cost and
L 5
where can you find it on the graph?) 300 - Con J'/*« rd'



Look at example 3 p. 316 then try the following:

3. Which graph has a rate of

change of —5 and a vertical s st |

intercept of 1002 Justity vour TN DAY 5 B
answer. s o =N - ‘ﬁ' on
. o La BTl T T T T T
% 3 7 |- i { i 4 !
gt N O T W T
34 t i | b= l = ':r !
W ST T & 1”1 £ KD
sg i B ez Mo Lo
B 1004 B g0yt ] !
pld - L dE T
i # 1%,_‘ i 1
n' - = t i e L6
o Ol 1020130 O 30120 |30
| e e
P N S

Interpolation is the process of obtaining a value from a graph that is located between
data points plotted.

4. Look at example 4 p. 317 then try the following.

4. This graph shows the total cost Costof an Electrician’s
. . House Call
for a house call by an electrician

o . 1
for up to 6 h work. 384
The electrician charges $190 to 1N Rrdn
complete a job. For how many v el L&~ ,
hours did she work? NS S S S 50 e N B
= | t)
Q ) g
Show your answers using both methods: ‘ -7 .-
(a) interpolate by drawing horizontal/vertical j e fhi :
dotted lines with ruler on graph _~J 3 L, e i

b) find answer by finding the rate of change and
vertical intercept, then finding the_equation, th/g substituting $190 into equation
™~

for c to find t. d ‘
3‘@3 "’" /S ~ 9\4 \(\/9 g/L\ }
b o 0 No——
i o) - Ed‘ ﬁ "?—3 < Q': + {L(
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The X-intercept is: ~/  (iq o 1l e, 4t v Ao J/lj{
1. Cernasies, Footbhe, }
W n et/

X o
And can be found easily by * -4

a) J\/LJ)’\ Y O s Y, [94“[;( £t} 1 &y w479
b SO, Sy -

The Y - intercept is: W Z‘ Tt W‘\
J b A J .i - et
And can be found easily by:

a) d\/Lg%h)FJL WV )Lcj/ Y G D 2% O
D) gnaltly N Snd oy

FINDING INTERCEPTS ALGEBRAICALLY

To find the y-intercept, substitute x = 0 into the equation, and solve fory.
Evaluate f(x) when x = O; that is, evaluate f (0).

To find the x-intercept, substitute y = 0 into the equation, and solve for x.
Determine the value of x when f(x) = 0.

SKETCHING A FUNCTION USING INTERCEPTS

0
a) Ske‘rch a graph of the linear function f(x) = - 2x + 6 } "'V‘"ﬂ fz (1)
- : - =t
] 0= AL o) sue) Y Yy )
i T | i - -
g i - = €
T ; ’
Tl - - A o el OO0 IR I - 1 N T
NZ Y Y iq o2 m -
‘C'L*)* }*FL: L. L ' Clgf= =2 - 8l y'-"é bk g...)
» / 7™ “' - (13} o L
M P ’Ct t - i : 'G ‘ x
b) Sketch a graph'éf the linear function f(x) 6x - 3. ] [ *1-4
| On pages 319-320 do the following questions: #1-3, 4, 6a, 7, # 9
4
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